Bifunctional effects of fucoidan on the expression of inducible nitric oxide synthase.
Algal fucoidan is a marine sulfated polysaccharide with a wide variety of biological activities including anti-thrombotic and anti-inflammatory effects. This study evaluated the effect of fucoidan on the expression of inducible nitric oxide synthase (iNOS) in a macrophage cell line, RAW264.7. Low concentration range of fucoidan (10 microg/ml) increased the basal expression level of iNOS in quiescent macrophages. However, we found for the first time that fucoidan inhibited the release of nitric oxide (NO) in RAW264.7 cells stimulated with lipopolysaccharide (LPS). Western blot analysis revealed that fucoidan suppressed the LPS-induced expression of the inducible nitric oxide synthase (iNOS) gene. Moreover, the activation of both nuclear factor-kappaB (NF-kappaB) and activator protein 1 (AP-1) are key steps in the transcriptional activation of the iNOS gene. Here, it was revealed that fucoidan selectively suppressed AP-1 activation, and that the activation of AP-1 appears to be essential for the induction of iNOS in activated macrophages. This inhibitory effect on AP-1 activation by fucoidan might be associated with its NO blocking and anti-inflammatory effects.